Hypercholesterolemia and atherosclerosis in low density lipoprotein receptor mutant rats.
To establish low density lipoprotein receptor (LDLR) mutant rats as a hypercholesterolemia and atherosclerosis model, we screened the rat LDLR gene for mutations using an N-ethyl-N-nitrosourea mutagenesis archive of rat gene data, and identified five mutations in its introns and one missense mutation (478T>A) in exon 4. The C160S mutation was located in the ligand binding domain of LDLR and was revealed to be equivalent to mutations (C160Y/G) identified in human familial hypercholesterolemia (FH) patients. The wild type, heterozygous, and homozygous mutant rats were fed a normal chow diet or a high fat high cholesterol (HFHC) diet from the age of 10 weeks for 16 weeks. The LDLR homozygous mutants fed the normal chow diet showed higher levels of plasma total cholesterol and LDL cholesterol than the wild type rats. When fed the HFHC diet, the homozygous mutant rats exhibited severe hyperlipidemia and significant lipid deposition from the aortic arch to the abdominal aorta as well as in the aortic valves. Furthermore, the female homozygous mutants also developed xanthomatosis in their paws. In conclusion, we suggest that LDLR mutant rats are a useful novel animal model of hypercholesterolemia and atherosclerosis.